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O.Z. 6219-WO/US . 
Additional comparative example 

- 1 - 

Co- 

Bxaa^le 4 (variant fe/««Jatalyat) 

Di-n-butene (S60 g) was hydroformylated in the pr^s^nce 
\ Cobalt catalyst u.in. a .ethod 

1 of the cieinal patent- J^^^ - 
cobalt CII) 2-ethylliexanoate was used as ^ 

^r:::: Ti^^-rt^ei;. - 2.tbylbe.a.ol) 

^^^„»aina to » cobalt concentration of ISO ppm or 
:rp^°Too^ ' b..ea on t^ Of th. reactor 

'Z^. »ere place, in tHe reactor ^ ^ «P™- 

_e carrie. out at « --^^^^^/f^-to-C. 1^ Se 

reaction temperatuxes of ISO, 170 ana 18 
e^cperiments using an Hh catalyst ^-^^^^'^^^ 
reactor outputs of e^eriments 16 to 21 had tw-^ 
Ml reactor outputs were slightly ^^^^ J^f^ 
fiobalt were detected in both phases. The 

composition of the lighter ^^^f^^^^ 
determined by gas chromatography after work-up, ae in 
1. results of the gas cbron^tography and 

S;:^re.ction conditions such as ten^rature pressure 
and cobalt concentration are summarized in table 4- 

*able 4: Uydrofort^lation of di-n-butene at 250 bar and 
various temperatures for 5 hours. proportions (xn% 
by mass) reported relate to the composition of the 
lighter hydrocarbon phase, excluding any carbonxc 
esters present - 
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No. 


T/*C 


c tCo) / 
ppm 


cs- 

hydro- 
carbon/ 


C9- 
alde- 
hyde/ 


C9- 
alco- 
hol/ 


For- 
mates/ 
% 


High 

boilers/ 
% 


16 

17 . 


160 
170 


150 
150 


% 

11.5 
9.7 


% 

79.0 
75.1 


% 

3.2 

5.6 _ 


2.1 
3.8 


4,2 
5.8 
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18 



10 



19 



20 



21 



180 



160 



170 



180 



150 



300 



300 



300 



a. 6 

9.6 



8.4 



8.1 



71.5 



68.4 



57.1 



43.5 



7.2 



10.7 



18.8 



5.2 



3.8 



7.2 



31.7 l7.5 



7.5 



7.5 



8,S 



9.2 



TO Obtain an approxiiuately ecjaal actxv.ty of the 
catalyst, significantly higher concentrations of tnetal 
Z to L en^loyed vhen using the cobalt catalyst 
e^le 4 than whan using the rhodiun. catalyst .n 
:^le2, Xn e.a^le4, the two phases - 
which propylene carbonate and cobalt are P-^^-^ 
presu^ly forced because of the reduced 
LalooholB When using the cobalt -^-l^-^- 
separation of the dobalt from the phases xs^^re 

complicated than the work-up ^ f ^^^J^^^^^^s " 
reaction mixture from e.an«ple 2. Although two phases 
. are obtained in exan^le 1, the rhodium is most^ 
present in the propylene carbonate phase whxch can be 
15 directly recirculated- 

^ cm> be .^n from t=l.l. 4, th. di-n-buteM ■ i« 
l^fa«yl.ted Significantly «« slowly «l»n u..^ 

using the rhodium catalyst Ce«.,i.le 2, table 2) at 
„0.c ^ a co-^l. reaction pressure and the 
selectivity is also noticeably poorer. After a t»e of 
Shotrs, the c.-hydroc«bons are J-^'^' ^ ^ 
concentration of 8.. or 9.7% by .^^^^^^^^ 
cobalt concentration used, *ich is 
higher than in the hydro£or«vl»tion («<p.ri™ents 10 and 
uf ^ina the Rh catalyst, in wM<* case c-hydrocarbon 
tcLent»tions of 4.0 or ..S* by ™ass 
The selectivity of the hydrofor^ylation of ^'--^^ 
using a Co catalyst is reduced by formatron of esters 
(isononyl for»ates) and high boilers. 
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v,^,^ t->,at the hydroformylation in the 

using .he »t^V.. «»n 

When using the cobalt catalyst. 
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